(19) i&^^d^mmmmm 

(43) SIS^MB 
2001 #1 ^25 B (25.01.2001) 



PCX 


(10) 

WO 01/06006 Al 


(51) mJS^K-i^^h C12Q 1/68. C12N 15/29. C07K 

14/415. 16/16, C12P 21/02, AOIH 5/00 


PCT/JPOO/04862 
2000 *7 19 B (19.07.2000) 


(21) I 

(22) SBS^miiEB: 

(25) mmmmomm: 

(26) mm^AUfKomm: 
(30) s^m^-^i 

^laVl 1/235910 
#1182000/85377 


1999 ^7 19 e (19.07.1999) JP 
2000 ^3 ^ 24 B (24.03.2000) JP 


(71) ttiI8IAr*B*l»<±TCO}i3£B(wOtxT;:«^aW 
HR^IIS (JAPAN SCIENCE AND TECHNOLOGY 
CORPORATION) [JP/JP]; T332.0012 Ja^liiUP rS* 
DrraT S 1 S8-^ Saitama (JP). 


(72) ^B^m; tJcfct; 

(75) a§0-fl%/taffiA r*S(COlNTCD^;: LiJfiaam(YA- 
MADA, Akiyo) [JP/JP]; =r 192-0371 mSSR/V^i^mm 
Rg6 — T S 18Sl2^ TolQ^o (JP). /MliaS (OZEKI, 
Yoshihiro) [JP/JP]; T203-00n S«|»S^^B*m:^P^ 
ST— T a 3S6# 302-^S Tokyo (JP), Bf HX* (SAITO, 
Takeo) [JP/JP]; =f 166-0012 mm«Bfe3£Efi]H::iT S 
21 »39# Tokyo (JP). 

(74) ftmX: aES3t$B(HIROTA, Masanori); =1= 107-0052 

Tokyo (JP). 

(81) uses raw;: c/v, us. 

(84) fisn a— p (ch, de, fr, gb). 


(54) Title: ENVTRONMENTAL STRESS RESISTANCE GENE 


= (54) mB^O^^i ]S«X h UXitt^igfi'?- 


CELL COUNT 


CONTROL 


mm 

CONTROL 


NaCl 

CONCENTRATION 


(57) Abstract: Resistance to environmental stress of var- 
ious oi^anisms, in particular higher plants, is elevated. A 
cDNA library originating in an organism highly resistant to 
stress (for example, mangrove) is expressed in Escherichia 
coli which is highly sensitive to stress and clones showing 
strengthened resistance to stress are selected. A gene thus 
obtained is expressed in various cells to thereby construct 
transfonnants having strengthened resistance to stress. 
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mmx h u x^m^ iz^^^^ -o fz h ^ iz . ^m&^iz^m-t^^ >a^k^ 
mRN A^^tHb, ^nizM-r^m.^^^^'^^m^m^miz^'z>xm 
10 cn^xhuxizm^^m^izmim^mx-r^^tx.mm7.hu 

T#^o m:ib^\z;in^x^<D^z>u:^i^iz^^xmm.7. h U7.n^miz 

t:>'b'rmMLx^^^<Dx$>rnt. mm(D:^mxx h uxi^ttit^s^^^ 
i^iii'r:itit^'simx$>^o^rz.m^x b u7,iz^i^i^m'^m(Dy y a • 

20 ^^-oTzt^^x. m<D^' y A ' ■:^ni^:c^ hiz^n^ tmm\z. ^(Dm 

T -5 CD 3&Mi 4# ^ T ^ ^cC O ?! Jfcft T ^ o 

— ^, ?i^^j^t>'?5rpia< (D-mmm.(D^^^^ts±m\z^M^T^^if^m. 
\z^ y ^ u--:fmmifi$> ^ , •^yifu-zfm^v^mito'^mx^mti.m 
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5 jfi¥,Mimura >o f)^"^ > ^ u — ':f^!^a:> — MX $> ^ Bruguiera sexangula 

(Dm^mM^^miLLrc a Res voi.no. P25-29, 1997). :L(D^mM 
^{c^wrs z. ti)^x^ ^ ti^^^fz. m(Dm^i^mmm^\tmu^mib 

XWm^tHi^n^mVXl^^^ (J. Plant Res Vol. 110. p31-36, 1997)o 

10 L-fy^i.ut^iE>. :i<D^mmm^mm\^x-7>'^n--:/mm<o c DN 
^ ^j-^mmv. •^>^u-:/mim(DMimL^izmt^^m.i^i^m^m 
mv^^ LT z.n^xi^<mm-^rix\^^u^^c ^ 

(Dm(Dm.^mmm3^<om.^'i'^mx-r^ z. ^zxm^mi^cDMimm^mt 
v r^m h h /u a u < . m.^mm(D — mx$>^T^xy'^> h 

15 (Masembryanthenum crys tal 11 num) S^O-T y I )l "f- h ^ > 7s 

©B:^<4&3t'fk:b}fe^J (Plant Physiol Vol. 115, pl221-1219, 1998) ^, 

it^^mu\^^^^^>:f^mm^<D7. h U7.mmit^ >/^^m (l e a^j^ > 

t>-r^^lZ[^±-^itrzm (PUnt Physlol Vol. 110. p249-257. 1996) 

25 (Dmm^ h i^Tsmi^m^^izm-r^m^fi^-t^izntDnx^rz^^tn^^ 
m^^(D^mmx$>^o 
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$ tx T (S t ress responses of photosynthesis organisms (ed. 
10 Satoh K., Murata N. ) pll5-l31, Elsevier Science, Amsterdam) i!}^. 
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^U — zflzmUl^. ^iZ^mmV^^7()imiL-^nx\^^^ Bruguiera 
sexangula (D^mm^<D^-^^ni: . COmf^W^ 1 0 OmMOJN a C 

1 ^^T-^mmL. mmmm^^^mt^!^i^rzmRN A^m\z c dn a ^-i- 
LTit.y" ^ y T u> zy^- ji'Xi; - -> m^^jK < mm nx ^ (m. 

X M/Xl;: J: 0M^$nsiT^5^:t->ite^tcM-r§#^¥ 10-2 
9 5 3 8 0 -^^$B#BS)7&^ Z<D7.^ U - - > T ¥ §1 ^ tl -5 Afe 

"T-it. :^ b uT.^wyvwmmizmm-^n^m^'f'X'^D . ^(dm^^ 

miz±mm(Dm.^^^m.Jh^mmT^:^m^mrcizmmvr^o 

±mm(Dm.^'^^mj^^mm\^x. mm.itizm^-r ^mis^i^^ ^ u 
-->^-r^m^. zkmm^Momit^ h ^) o A (Nac n izmt^ 

fiJffl^tlTViSDH 5a, HBlOl, JM109 ^<D;*:JffiM« 10 0 
0mMJ!^±©NaC 1 ^^tr2 Y T ^^^i^^T t) =1 O --J^^tg^WT 

N A^-r u c dn Ao^aitcj: o wtgftd^^-fb^^tifc 

20 ^ u-y(Dm\z. ±mm u ^ (DMm'i^mmti^^ti \zm < ^txm^mz 

±<m^\^f^^^ c DN A^^mx^tifz^ n->hninx L^z> ^.^Liz 

uo. z.n^mm(DBMmumw\^tmibxmmx$>^o :i<D^^fjimm^^ 
±mm<Dmi^'r-^m^^mmLxmmiimmmiSii^(Dmikit:in^ 

x±<nt>nx\^^tj:^^-orcc m<DizmmLa:^. mm^ 

25 mm<Dm^i)mTi^rz:kmmt:M.\^^niL. :iti^mm'r^:itx. wtt> 

x:kmm^mmvrcMim.^mmm^^(D^^ >j -zi>'if^nrjiz> :ihiz 
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(omm^ (cDNA) mit. ^n^n:kmm(DMii&^^mtr^m^^ 

ma n g 1 i,tMm\i(Dm\z. m. mmm. m^mcDmrnxhuxiz^-r 
^mii^^^tT^mm^m-t^^thmm^nrzo $e>ic, mangi 

V i T ^ ^ -r ^ f c S o :^ © T * ^ o 

20 ^ U-i*Of^ttc DN A^ft£M)i^{C#Ab. t# 6n^c?gKSmiBJiS 

^m^mm7f)^mnmiz^i^x'^rji\ymm^^Tx-mmiy. ^m'^iz±i^ 
NA^m^-r'§>^i^#m<h-r'g>x^j7 IJ-- >if:^^ (it^jai). m 

J^7> h U7.mi^\^±^it^^T^^ >/'^^M^:3- h'-T S D N A 

A^m^m^izmxL. n^nr^mm^mmm^m^mm^^mnmiz^ 
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mxv. ^^mo) c DNAom^^i^^Kimi^i^^^^yxmm-r^jim 

7.. m^T^VVTs. nm^T^hUT.. :tV>7hUX. ^^BT. h UX. 

msmmo)^^ — (W:*jS4). m^mmfiK ±mmx^^ 

(m^^ 5 ), :*cjlM^^ SOL Rt5|5T^S C i:^#iS[<hTS»^^ 5 sB 
20 kX, i«fi7.hl/X. i&UXhUT., mi^T^hU:^. ^mxhl-T.. :t 
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— K-r-SD N A 11). m.^ffis (Bruguiera sexangla) . 

5 tJL'^:5^'7v' (Avicennia marina), i/^ > V (Sueada japonica). 
:t tJ \i V ^ (Salsola komarovii) XtiT-fxy^>h 
(Mesembryanthemum crystal 1 inum) Tfe § CI i: ^#iS[ T SWfjfc^ 1 1 

A (»^JS12). ^T®(a)~(c )©<^i-rtl75^l2it(DiS7 >A'i7K&3- 
10 KT-SDN A(a)fi2a«J#^ 2 lC^$n-5T^ y ®?iB^Jj&^ e) T^c ^ 3^ > A 

(b)gH^J#^2 (-^^tl^T^ y ^le^Ji+BIWltt*^' 7 0 Xl^AAKDT 

^>/^^n. (c)BB^j#^2 jc^^n^r 5 y ^B2^j{c*3ViT. i^u 

13), gS^J#^ 1 tc:^^ns:^S@S^J^L.< ^-^-offlMWSB^JX 

«cn^<D@H^'J(D — gP^b < Ji^gP^-g-tJD N A (Hf5f^Jll4). 
1 4 |Sac^)D N A hV>>^x.> h U0k^TX' /\^ ^ iS^-T XL, 

20 ^DNA (»^Jgl5), JeAT(?)(a)~(b)CDVi'rnd^lBi^©^$' >A^K 
K-r'2>DNA(a)gB^J#^4 tC^^tlST^ y ^ gB ^ij e) t^C ^ ^ 
>/ti^M, (b)gB^J#^4 lC^$nST5 y mBH3«Jf;i*5ViT, 1^L< 
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DNA m^mi8). i^T(D(a)--'(h)(D\,^'rni)^§&m(D^ >/t^m^ 

9 Sfi^'J#^ 5 (c^^n^^^Sa^J^b < «^(D;ffili6*)gB^JX«c:tl 
e»©Sa^J(D — < f^^gg^^tTD N A (li*3S2 0), If^3g2 0 
10 IBtt(^it^g^^m^-r§DN A<i:7. h U >i^x > h 75:^#TT' A < U 
y-r XL, 7:)^c>^fd:< ^ ^i^X K l/XBttf^niMti^Wi-^^ >A^M 
^n-H-r-SDNA (»^JS2 1), iJAT«>(a)~(b)(DVi-rn/&^BB«^<D 
5'>Ai^M^n — Kf S D N A(a)ga^J#^ 8 IC^^n^TS y^BH^J 
ti^ht^^^ yn^W. (b)gH^'J#^ 8 \ZmZn^T ^ y ^g23?iJt::4o V^T, 

^J/&^e>7:j:0, *^Oii>;:j:< tfeitX h ^Xii^&^4I^a-hS&^4^Wr >5 >Ai^ 

g2>?'JXt4^ne)<^S2^J©-gP^L< ti^eU^^tTDN A(»^JS 2 3), 
m^JS 2 3 IS«cDite^<&^fiK-r^DN A tX h U >>?x > h7^i:^#T 
20 -eA-Y y-r X b. 7^^-3^i>7^j:< ^ =fo:^X h UXffim[p)±«14^Wr^ 
^ >A^^M*n— F-r -SDN A (»^3S24), JUAT®( a )~(b )© V^T 
n;5^ 13^(7);$' >Ai^M^3 — Hf^D N A(a)gH^J#^ 1 0 (C^^n-S 

^Mf^^yn^m. (»5ic^2 5), iB^j#^ 9 tc^$n^i^*gB>?'j^ 
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X h wxij&ttiPi±^i4&wr^i5' >A°^K (»^^28), ga^ij#^i 

^ b < «±gP^^tyD N A (ft5tc^2 9), W^31 2 9 lEifeOite^^ 
^^•r^DN A<h;^ h 'J >>'x> h/j:^#TTA-r ^-r XL. jO^-^ 

NA (M^J13 0), J[^T0(a)~(b)(^li-rn/&^fEm(DiS7 >/t/7^^3 
15 — K-r -SD N A(a)B2^i#^ 1 4 (C^^n-SZ^ J ^^nii^ U ^ df > 

20 iltl ^(7)@H^J(7)-gP^L < «^^^#OD N A (m5}^3^3 2), S^Jc 

.JS3 2 BEm<^)jte^^fll^-rSDNAiX h U >>'a:> h/«j:^#T-e/N 

H-r^D N A (W^JgSS), iK;(.T©(a)~(b)cDVi-rn7:)^ 
%^WL<n> y y n ^ — Hf N A(a)SH3?iJ#-^ l 6{C:^$nST5 

25 j'^w.nt^i^ts.^^ y (b)g2^j#-^ i 6 tc^^n-sr s y g^ia 

10 


wo 01/06006 " PCT/JPOO/04862 

T-s^ >/t^K (m-^m 3 4), ^mmn i 5 iz^-^n^mmm^i^iy 
imi^^ms 5), f»^^3 5$^m(Dm^^^mm.-r^DN ALT. > 

(Z)(a)~(b)<Z)Vi-m*^fBtt<Oi$^ >/1i57M^:3 — HT-5DNA(a)@S^J 

uxm'i^^±^f^^^m-t^^yn^n (w^jss 7), i \z 

15 < iih^T. h UXlS&14|6l±^tt^Wr-5i5' ^A-^K^&n- FT 'SDN A 
3 9), JJJlT©(a)-'(b)c^(.iTn3&^l2«fe©i$' VAiJ'M^in- F 

0), g2^j#^i 9 (c^^n^jfegsse^j^L < «-eo«M6<jss^Jx«c 

ne.a)Se^J<Z)-g|5^b < ^^SB^^ODNA (ffJi^3l4 1), 1*^314 
1 IB«<Dite^^^^-r^ D N A h U > x > h ^^^C^f^TTA-f :/ 

Ui$^-f xu, i)^^<>u< h]^7.m^^±.m^^m-r^^ync^ 

25 M^P-K-r^DNA (f»3^^4 2), J^T <7) ( a )~( b )0 V^f IBife 

(o^ yn^n^u — H-r^DNA(a)@e^j#^2 2\z7^-^n^7 ^ ym 
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«14$rWr^i$'>/t^H^3- H-rSDN A (m^m4 5), &.T<7)(a) 
~(b)0(.iTn;&^fe«fe(Di$' >/1i^M^3- D NA( a )iH>?iJ#^ 2 

4 tC^^n^T^ y ^gHa?«J;5>^75:S^>/t;57K, (b)B3^J#-^2 4 iz^ 

^^4 8 ), jU^T®(a)~(b)©liTn;&^IBife©i$' >/\-i^«$rn- H-T-S 

D N A(a)gH^j#-^ 2 6t3^$n^T$ y wtmmt)^ ^ ^ ^ > ^ m . 

©jte^<£:^^-rSDNAiX h U >>?x > NJ^^^TTA-f y U ^-f 


12 


wo 01/06006 ' PCT/JPOO/04862 

— KT-SDNA (^^3^5 1), &.T(Dia)'^ih)(D\,^-fn^^mm.<D^y 
A^^K^n- K-r-S D N A(a)gB^J#^ 2 8 iZyn^tl^T /mmmti^ 

1 ttici@(DT^ j'^ifi^^. B*ft^U< «#ira$n;^c7$ ymiB 

m (w^3S5 2), ^mm^ 2 7 iz^^n^^m^n^i. <it-^(Dnm 
3 ). ^*Ji 5 3 um<Dm^^^mi$.T^DN Atx hv>'yx.>htsi 

<D\^>-rnf}^$im(D^ >/i^57M^n - H-r§DNA(a)ga^'j#^ 3 0 
y®?gH^j{c*5ViT, 1 ^L< ji^iacDT^ y^T&t^^. fiiei^L< 

^tiDNA (W5^3S5 6), S5i<JS 5 6 l2«<Diie^^i^fi)c-r-5 D N A 
20 7), J^j^T(7)(a)~(b)<7)Vi-rn/i)^fetfc(^^ >/\°^K<£n— HT-SDN A 

(a)a2^j#-^3 2 ic^^n-sT^ J mw^mi)^ i^u^ ^ y (b)Ba 
^j#-^3 2t::^$n'5T^ y ^ga^J(c43ViT, 1 < ^igc^ora y 

t.^m.7.h\^xm^m±.m^^m'r^^yni7m. m^m^s). se^j 
25 #^3 1 \zm-^n^m.^um^\^ <\t^(Dn^^mmy,\t.:Ln^(omm 
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■SDNA (»5icJg6 0), ^^^TO(a)~(b)® vi-rn;(>>ismo^ >/\°^ K 
5 i$'>/ti?H, (b)iH^J#^3 4tc^$n^y 5 y^@2^j{::43V^T, 

L< \%WLm<DT^ jmt^x^. sj^^u< Ji#iD$nfcT^ y^se^j;^^ 

10 2aBtfe<^ite^^:^^t-§DNA<i:X h U >>?x> h/cC^f^j^TT 

A-r :/U y-f Xb, :^>^^i>7:c< <i:fc^X h l/XBttlS]±fgi4^W-r'5)^ 
>A°i^K^:3- KT-SDN A (^^^6 3)> i^;tT©(a)~(b)ODUTtl 
j{»^gB«t<^i5' >Ai:7M<&3- K-r^DNA(a)BB^J#^ 3 6 , 3 8, 4 0, 
42, 44, 46, 48, 50, 52, 54, 56, 58. 60, 62 

15 :5^« 6 4 (C^^n-ST ^ y ®?S2^J;&^^fj:'5^ >Ai?K, ( b)gHa?>J#-^ 3 
6. 3 8. 4 0. 4 2, 4 4, 4 6, 4 8, 5 0, 5 2, 5 4. 5 6, 
5 8, 6 0, 6 2 X« 6 4 (C^^n^T 5 y ^IH^iJiCiJViT, 1^L< 

\%WLmo^T% jmifi^^. s^^L< «<rfjiD^nfeT5 yi?gH^j7&^?)>^i: 

20 Jl 6 4 ), S2^J#-^ 3 5 , 37, 39. 41, 43, 45, 47, 49. 
5 1. 5 3. 5 5. 5 7. 5 9, 6 1 X « 6 3 tlSJSSiB^J^ b 

6 5), »J|<^ 6 5 sBife©il^^^Mfife-r-&DN AiiX h U > 
>^x> h;*5:^^T"eA-r yj iJ^-YXL, ti^-D^>ts.< tfe^X h kXjiiim 
25 lR]±M14«>Wr'5i5' >A^MSrn- Hf N A (W^Jg 6 6 ) tCMT 


14 


wo 01/06006 


PCT/JPOO/04862 


^iSXhl^X, :ty>;^hUX, ^^UT^VVT.. Wl^UT^VVT.. M 

ibu^^ >/^^n (tt^«7 3), SH^J#^ 4 {c^$n-sT 5 yiifga^j 
'2>i5'>A°i^K (»^JS7 7). @aa?ij#-^ 8 td^^^n-sTa y i?BB^jtc:43 
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yn^n (If 7 8), a2^j#^ 1 0 ti-s T a j^^nis^ibf^ 

^>n^n (ft^^ 80), g2^j#^i2(3^$ti-s>T^ jmunt^ ^ 
u^^yn^n 8 1), i2^j#^ 1 2tc^$n^T^ y ^se^j 

tc*5i.iT, 1 ^i^< «^<@®T5 yifj&t^^, g*^^L< tt#SD$nrc 

^i5'>ni7H (tt^]S8 2), BB^J#^ 1 4 t^^^n-ST^ y ieSH^J;?*^ 
e.JSi^iS' (M^^83), BB^J#^ 1 4 (C^^nST 5 y mBB 

r^^yn^n mi^m 8 4), ge^j#-^ i QxzTf^^n^r ^ jmmm 

ts^^U^^ y n^m. (msRJS 8 5 ) i2^'J#^ i 6 \zm^n^T^ y m@2 
^ji-*5iiT, 1 ti|gc<a©T^ y^7j>>*^^, gtfe^L<«#jn$n 

T'5i5'>A'^S (WsRJl 86), gH^J#-^ 1 8{C^$n-2)y^ y^IH^'J 
^^e>75:'5^ («^JS8 7), ia^J#^ 1 8tc:^$nsT^yg? 

Wr^iS'>A°i?S (»^JS8 8), g2^J#^ 2 0 {C^$n-5T 5 y 1?BB 
^Jj0^e>?^j:^i$'>A^M (fS^JS8 9), g2^J#^2 0 {C^^nSTS y 

umti^ ^ y ^ n (m^JS9 1), Ba^j#^2 2ic^$n^T^ 
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ymmmt)^^u^^ y/^^^n (m^kms 5). iH^j#-^2 etc^^n^ 

15 fRji^tt^WT'S)^ >A°i?M («^^9 8), @B^J#^ 3 0 (C^^n-S 
y®?SB^j75^^;^j:^i$'>/1i^M («^^9 9)> BB^J#^3 0tC^$ 

ti^y 5 y ^iB^'j{c*5i.iT, 1 ^ L < tiicflScDr 5 y si^i^ 

tt(Rj±Mi4^Wt-Si5' >/ti^K (^^1^ 10 0), gH^J#^3 2 

20 n-sT^ yi?sa^j;^>^^7^cc^i$' >A°i^K (m^icJS i o i ), iH^i#-^ 3 2 
(c^^n^T^ y i?ia?'jic*3ViT> 1 < «^ja<z)T^ y ^7&^'^^, 

i/xi^itr&iJifStt^wr^iJ' >A'^M (^^31102), ifi^j#^34 

tC^^n-5T^ yi?i5^Jj{)^^;'cJ:'&:$7 >/t^M (tt^3Ml0 3), ie^j# 

25 ^ 3 4 ic^^nsT 5 yii?SH^J (3*5 v^T, 1 ^ L < © T s y 
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^3 6. 3 8. 4 0. 4 2. 4 4, 4 6, 4 8, 5 0. 5 2, 5 4, 5 
6, 5 8, 6 0, 6 2 Xit 6 4 lZ^:^n^7 ^ y m^^^lib^ i^U^ ^ 

^ n (m^mi 0 5). 3 6 , 3 8, 40, 42, 44, 46, 

48, 50, 52, 54. 56, 58, 60, 6 2 yiit 6 4 iZTjk-^ tl^ 

±.m^^m-t^^>n^m. (w^^ioe) \zmr^o 

^rz:^^m\^. mn^m 70-72 (D\^^'trif)'^um.(D^ >n^n\z«^^ 
^izm-^-r^idi^ amj^m 107), it^^ 73-10 4 ©vi-rtiT^^fB 
m<D^ >/^^mizw^miz^^r^ifii$^ m^mi 0 s), m^mi 0 
5Xiti 0 6mm<Di$^ y/-^^ mizf^mmizm^r^ini^ (m^m 1 0 
9 ), tn:#*>'^y ^ o-:^;^t^L#:Ta5•5 c iz^wmtT^mMm 107 

-10 9 ©^i-rnTS^IB^cTJ^ft: (if ^Jl 110) izmT^. 

*fe:*:^BJ}i, 8-1 2 (D\,^m^^UmO)mm^ h l/XiitlilRl 

m^mi 1 i)> w^js 1 3-1 5 (Di^^'rri7^^mm(DDN A 
^^ts^Lh^mmtr^^^ ^- (m^m 112), m^m 1 6 - 6 3 

3), fi5f<JS64 — 6 6(7) li-rtlTj^lBf^O D NA^-Q-tfeii^ijt^iT 
^^/7^_ (^5^^ 1 1 4) {cMT^o 

*;t2|c^^tt, mji^m 111-114 ©Vi-rn7&>ie«fe©^^ ^ — 

(m^jsi 1 5), «^iBflg-r ^§ c ^: ^^^ifc^-r -sw^ 

mi 1 5iBmo?^Mfet^«ffli& (m^jgi 1 6), mij^mi 1 sx^ti 1 
6 $^m(Dmmmmmm^^mi.. mmm^mmmxit^ (Dmmmo ±m 
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±m^^mr^^ >/'^^m(Dmm:^m mi^mi i 7) tcM-r^o 

<^wifr^ h ^>7.i^j^:r.y^mm imj^m i i s ), mi^m i s - i 

mtn^it^ntD'it^ z t\zj:vnibn^ z. h^iwmt-r^ h^yxz^ 
a:n-/^fls#i (w^js 1 1 9), tt^js 1 6~6 3 (Di^-rn^^um<DD 

12 0). »^Ji 6 4 ~ 6 6 (Di^^-fti^^t^mcDDN A^mi^ms^izmx 
^^^WLt-r ^ v'yyTs'jzs.zLv ^mm imik^ \ 2 1), it 1 1 

h ^ >x ':/rc:n «y ^Mti (w^js 1 2 2 ), m^^T. h 1/7.7^^ it^mn 

:^y>Xhl/X, iS^^^Xhl/X, *Sclti^Xhl-X, mmEET. h UXib^ 
20 e>iltin-5 lX«2i^±(DXhl/XT^^C i ^#m<h-r^M^^ 1 1 

8-122 (Di^i-rn^&^tBm® h ^ > 7. x, - v ^ m^mm^y^ 123). 

IB«(D b ^ >X >?xr: >;/ i^^i^ (W^Jg 12 4), WstcJS 1 1 8 ~ 1 2 
25 SS^?it#5|Bf (^^JSl 2 5) izmt^o 
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ma n g 1 ^mX^ntzi^mm (SOLR) (DM^^^i^ 
^ — (D^ (pBluescript SK) ^mi^^Tzo 20©J^ (NaC 1) m 

m 2 m a n g 1 (D^u^^m^^i^mx^ nfc^mm ( s o l r) 

Tzo LT^^i5' — (pBluescript SK) ^ffl Vi^c 2'ZXDm. (N 

aci) mmx'^m^rfr^-Dfzo :^ y np^iz^i^rzmmtr ^ ymmn 

10 ^^L> r*j Hm^43<fcCX#ii- KM^^<&^^fcm a n g 1 O 

c DN A^tgTo 

mSElli, mangl A$ n;t »S(^»i^:^^f!^T -5 ^ W ^ 

fd. nmtLX^^i^ — (D^ (pYES2) ^fflVifeo 2^ (Dm. (Na 
15 CI) ig^T^S^fTT^Cofco 

m4Blti, mangl ^#A$n;^^ Aziig#«fflfla(Di^:^^ii|^TJc:fe 

fzo Mmt LX^^ i$^ — <D^ (GUS) ^m^^r:io 3-0 (Dm. (NaC 1) 

20 ii5Ei«, mangl ^mA^nrc^/^nmmw<Dmm.^n- ( i 5 o 

mMcDN a C 1 ) Til^tt ^ ^W^^tii bJ^J^m^^-naT^ S„ A. 
C«, LT^i^iJ'-©;^ (GUS) ^mXl^fz^ Azi. B, Dit. 

m a n e 1 ^^A^Tc^ /"in ^TjkTo 

f^emiit. ma n g 1 ^mA^tirz:kmm (SOLR) (Dm:^hUX 

^m^t^W^izUmi^fzo MmtVX^^^ — CD^ (pBluescript SK) ^ 
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#ALfcS OL R^m^^Tz. 

m7 0«, ma n g 1 *SA$nfc;^llM (SOLR) O it MJEWtt 

5 (pBluescript SK) A L S O L R «r ffl it . 

mSBlti, mangl ^#A^nfc;^]^M (SOLR) ©0^7.1-^ 

— (D^ (pBluescript SK) ^#A L^c S O L R ^ffl l/i;to 
10 msm^ts m a n g 1 m^\^Wtmmi$(.tm^^n^mi$L (mangl core) . 

^1 omit, mangl «/Mttg^^ <i:# ^ t> tl^ tX^ntC^ 
15 M^#Abt ii7 p — ><7) 8 5 mM, 3 5 0mM. SOOmMCDNaCl 

(pBluescript SK) A L 7t S O L R ^ffl fco 

m&=}\z^^-^^r£\,^mm^i^rx-mmi^. ^mwiiz^^uxi^^^ o- 
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c R $:fijffl-r-5;5r^;o^— as6<jTafe 0 , mpL^it. p c RKj^mmz-^ >1i 

>^mjD-r-5 C <hT. f idel i ty ^{gT$i±^;^rS (A Journal of Methods 
in Cell and Molecular Biology Voll, pll-15(1989)» Yeast Vol8. 
p79-82(1992)) feffiMt? 25 -5 o S7t, Z.(Dm(D=7 > y J^^ =l—'t — 

5> 3 >(D:^^<i: L/T, DNA shuf f 1 ing (Proc Nat 1 Acad Sci USA, Vol . 91, 
P10747-10751. 1994 ) $rffi Li -5 CI <i: T # ^ o 

<kotj:XhU7.l:h^<. Mi^&diz. it^^MT. hUX. MUX hUX, 

i&mxhux. mmxhux. ^mxhux. :tv>x h ux. m^n 

xhux. ticHnx h ux. mms.x h uxm^m^T^:: ti!)^!^^, 
^m^mmxhuxit. mmimmizm'^^<xhuxx$>-:>xh. mWf.(D 
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_hisc DNA'^-r u-t LTJi, mmT. h uT.izm^-r^m.^'f- 
5 <D cDN At^^^n^'hox'htnt. mm ' mm ' m^^^^mr^^ 
mmt^^w\zmm.'^ti^'h(Dx\tu\^^o m^it. m.7.hU7.mit\^±fs 

fc, c DN A^-r U-<7)Pm;^^i: LTti, ^ ll# IC^^ 

^ 0:^m R N A Olft tti J^. Ostrem ^(D:^^ (Plant Physiol Vol.84, 
15 P1270-1275. 1987) iZ^-D T mmt ^ Zi iiTb^X ^ . ^Ta. UMbfcmR 
NA*^e>(Dpoly (A) + RN A(D^*Sg«, Ol igotex-dT 
30<super> (^-fL^tt) ^ m ^^X o Z. t7f)^X ^ ^ o cD 

NA^-r::^^U-J*. MmL;^cpoiy (A) +rna^S(c:, zap- 
cDNA/Gigapack Cloning KitCStratagenett) SrfiJffi LTfil 

±IB cDNA^-f:/^ U -{Cfi5lt-r-5Xi^ U - - > <h /j: § 

c DN A^t^A^ti-sit^iWiiiai: i^x \t.mm-^mm^<DWL^mmm'^ ^ 
mmmmm^m^-t^ z. tmx^ ^—^izm-t 

^miLVX^>^±mm. tt^M. li-vtiu^^x - ±:JV\iyzyj^, BH 
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r:i:kmmT^m^ v < , mznr^mn^^i»mmmm:^^<s:\^>:Kmm^^j:. o 

ifF^LV^o 7 5 0mM^Ji, ttf^ L < it. 5 0 0 mMl^±. <tO 

20 $?^b<ft3 5 OmMj!^±(ONaC 1 ^^t^^i&^Xn n-—m^7!)^1^ 

m^^±-^i^^ Z tff^X^ ^(DXttf^Li^^o i!)^f)^^N a C 1 S^tt©:*: 
llM<h LT, ( 3 5 0 mMJl^A-h©N a C 1 ) ^^tsM^i^^ 

jixmt/uiz^'^x^fji^^ :iti!)^:^^mm^iz^ r) ^i^^th^nr^^mm 

25 (D— MTab -5 S O L RtSjc (TOYOBO ft, Stratagene ft, ?IW>^— >/t> 
i:7^;0^e,rtJ|6^nTl.i-5) ^ ^ W t;i ^ tf -i) CI i: ^ » CKDSOL 
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Rm^m^^^^^. mm c D N A<DmAit, SfrlE ZAP-cONA/Cigapack 
Cloning Kit (Stratagene ^t) tc-^ ^ tlT S S O L R t ExAssist 
he 1 per pliage tCck-S) in vivo excision systein^fijffli"'5>ili::i0^"t?#. 

5 iT&^T^-So 

4 0 0 mMa)N a C 1 «:#trmflfeT^« ^ff -^j: , L J^JIS ^ jg^ 

c: ilCck D , im-ttiS^ >A°^K^:3- -5 D N ATj^M^Jil^n 

10 «^i^^#T 3 7 -CT 8 - 2 0 l^rali^^L. ICJ^fiK ^ n§ □ 

0!l X. , IS: ^ (Current Protocols in Molecular Biology (Greene 
Publ ishing Associates and Wi ley-Interscience (1987) )\Z^'$tlTz 

:&miz^K).-:^'7X^\^DNA^miii-t^^tiz^ono:it^^x^^. 

mx-^nrz:kmm^. sr, m^\^±^m.mmm(Dm.^^tsmmx^mv 
X. ^(D^wx^'^r^^ a->^mm-t^ (-;^7. 1^ u -->i5^)c 
m^vrcC7 u — >A^i^ c DN A^mmi^. :int:izmm-\znm 

(D^jim^Mi^^:! t^^x^ ^fz. mtd(Dj:oiz. mm^tifz c DN 

A\Z^ >y h.U^m^m^X\^ti^mc DN ASrffil/iT — ^^X^ U— :::> 
25 ^^fro «!: feT^^o 
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n— H-rSDNAi: L.T«. fit^JfiJl^. iff ^ b < lt^\l)l^ (Brugfuiera 
sexangula) ^ (D^i^m^ ^ M <D D N A ^ M^T ^ ^ t A^X' ^ ^ o L 

3- Hf §DNA<hbT«. iaa«J^<^)B2^J#^ 1 , 3. 5, 7. 9. 1 

1 X«l 3 {:i^$n^i^S@S^iJ^^t-'§)DNA^:i:#:6*){C^J^-r'g>^<i: 
^7t, y-f X :7°^ > h (Mesembryanthemum crystal I inum) 

iH^J^(7)g5^J#-^ 1 5 . 1 7, 1 9, 3 5, 6 3 iZm tl ^m.& 
iaa^'J^Wf'&D N A^, >y (Sueada japonica) m^O^.^^ h 

^J^(DS2^J#^ 2 1 . 37. 39, 51, 53. 5 7 t::^ $ tl -5> J^^@2 
^'J^Wr-S D N A ^, :t;^7 t: (Salsola komarovi i) S5tlO:^X h 1/ 

^<DMmmn2 3, 25, 41, 47, 49, 59, enz^^^n^m. 

» le ^ W -r D N A ^ , k ; P 4^ v( -7 > D - >^ O — , A V i c e n n i a 
marina) m^(Dmx h U-;^ B&ttlfilJimi* ^ Wf -S >/t ^ M ^ 3 — Hi" 
^DNAch LT«. iB^JS<75i2^J#^ 2 7, 2 9, 3 1. 3 3. 4 3. 
4 3. 5 5 tC^^n-Sl^SSfi^J^WrSDN AS:. ^rtl^tXMi^^izm 
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XL. 75^0. 'Pt^< h u;^Mii^m±^ik^mT^^ >^-^^m.^ 

n-K-rSDNA^, ge^J^OBH^J#^ 2 . 4. 6. 8. 10, 12. 
5 1 4, 1 6. 1 8. 2 0, 2 2, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 
3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0, 5 2. 5 4, 5 6, 

5 8, 6 0, 6 2 6 4izm-^ n^T s. /m^mti^i^u^^ >/'^^m 
^n-K-r-sDNA-^, Be^JS<DSH^j#-^ 2tc^$n^r^ ymm^^it 

^J#^ 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 

2 4, 2 6, 2 8. 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 
46. 48. 50, 52. 54, 56, 58, 60, 6 2 X« 6 4 IC^ 

20 i^%m(D^ >n^ntvi:\-x. unm:<Dum^n 2 , 4, e, s, i 

0. 12, 14. 16. 18, 20, 2 2, 24. 26, 28, 30, 

3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0, 5 2. 

54, 56. 58, 60. 6 2 Xit 6 4 iZm^ tl^Y ^ ^ mm^lf)^ ^ 

\^±m\^^^-§r^^>/^^m^. mmmcD^mmn 2 , 4, e, 8, 1 
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0, 1 2, 1 4. 1 6. 1 8, 2 0, 2 2, 2 4, 2 6. 2 8. 3 0. 
32, 34, 36, 38, 40, 42. 44, 46. 48, 50, 52, 
5 4. 5 6. 5 8. 6 0. 6 2 X 6 4 tC^ $ tl ^ r ^ 7 ^SB^'J 

±f3B2^J#^8. 14. 36. 38, 40, 42, 44. 46. 48, 

50, 52, 54, 56, 58. 60, 6 2 X « 6 4 {C^ b :^ T ^ ^ ^ 

(D-^^^ >A°^?M<7)^tg^^T$)^ <ht/iA^o ±fS©J;'5 \z. 

■rSDN A<£'^tr'b(7)"e^S« ^UT. c D N A^SfC^fi c D 

N A ^^^■r-&:J^iit L-Tti, Marathon cDNA Ampl i f i cat ion Kit 

15 (C 1 o n t e c htt),3'-Full RACE Core Set(^7@jta) , 5* -Ful 1 RACE 
Core Set (^Mittt) m<D^y V^M^^^. ^tl^ <D^^\^m\Z'<}to (Di)^ 
ig ^ -r * ^ o 

±I3 05J;^{::> *f!0Jlc«> SB^J#^2, 4, 6, 8, 10, 12. 
14. 16, 18, 20, 22. 24. 26. 28, 30. 32, 34, 
20 36. 38, 40, 42, 44, 46, 48. 50, 52, 54, 56, 

5 8. 6 0. Q 2iL\t.& AXzm-^n^T /munte^^ti,^-^ y n^n 
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^ S # A U ^ -r -7 — $r ^ L . QuikChange Site-Directed 
Mutagenesis Kit (Stratagenett) m^^tllt^^iz^ > A 

^Tz. ±IB(D cfc -5 fC. |5^J#^2, 4. 6, 8. 10, 12. 14, 
5 16, 18, 20, 22, 24. 26. 28, 30. 32, 34, 36. 
38. 40. 42. 44, 46, 48, 50, 52, 54, 56, 58. 
6 0, 6 2 X«6 4 {C^$n§T5 yi?fi2^JtC*3ViT, l^b<«1tl& 

^fc. ia3?"J## 2. 4. 6. 8. 10. 12. 14, 16. 18. 2 
0, 2 2. 2 4. 2 6. 2 8. 3 0. 3 2. 3 4. 3 6. 3 8. 4 0. 

42, 44, 46, 48, 50. 52, 54, 56, 58, 60. 62 

15 xiite 4 iz^^n^T ^ ymmm^^-r^t^ >/^^mimm&oizm^u 

^M^t^W (Molecul ar Cloning, a Laboratory Manual , Second Ed i t i on. 
Cold Spring Harbor Laboratory Press(1989)) iZ ^ -o X 'hmU't ^ 
iii!)^pjmX$>^o m^it. BB^J#^2, 4, 6, 8, 10, 12, 1 4, 

20 16, 18, 20, 22. 24. 26. 28. 30. 32. 34. 36, 
38. 40, 42, 44, 46. 48, 50. 52. 54, 56, 58, 
6 0, 6 2 X«6 4 {C^^n^T^ y®?B2^J 75^5.?^ >/ti7 — 
Hr'5i2^J#^ 1 , 3. 5. 7. 9. 11, 13, 15, 17, 19, 
21, 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 

25 43. 45. 47. 49, 51, 53, 55, 57, 59, 61X«6 

3 \z^-^n^i&mwim(D±m^v< D-:/<h lt, ^m^m 
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0 . 1 %(DS D S <£r^tJ^^/\^y T — <i: ^ 4 2 t:TCDi5fe?|^^S 

l-f § c:<h;{>^^T#, 6 5t:TO/\-r r/Uy-f if-V3 >, RDCO. IXS 

SC, 0. 1 S D S ^^trifeltA"/ :7 T — tC 6 5 t:T(D^?^M 

^iit, gBJiJ#^ 1 . 3. 5. 7. 9, 11. 13, 15. 17. 19. 
21, 23. 25, 27. 29. 31. 33, 35. 37, 39. 41. 
43. 45. 47. 49. 51. 53. 55. 57, 59. 6 1 Xfi6 
3 (d^^n-Si^SBH^JOIf ^^«{CpmL;/t:^U ^^^l^^T^K^r^^ 
■< •=<' — «h LT#@^J^i3l5(^D N A (^^tSRNA) ^^MJC^J^Ut^^ 
— ifi^MSfS^fT^^j: ^ t {;:<*: o T t) , S 6^ i: T < t h V 

§D N A^^#§ ^ iT&^^T^^, *^BJ(Cfi. ^a^^iffliJg (^JAf^. 
-'>3 >ftM^itf5^i^i|§t3^1^^fiJffi LT^^L^-SDNAfe^^n-So 
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±IBIB^J#^2. 4, 6, 8, 10, 12. 14, 16, 18, 20, 
22, 24, 26. 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52. 54. 56. 58, 60, 62Xli6 

iff «8 0 %iU±, ^ ^izH^V<U9 0 %J^± (m?Lit. 95% 

^MSV :7 h •:7x GENETYX-MAC ( V :7 h X T I^^^S:^^) 

A^m\^^^i5mx^nu^\zmu-^n^%(ox\t.u< , co^j^t. h 
^xii^&^i<D^n]±;^^i{Cct «3 . mm ' mmiSLXs^n^<Dum. sis. ^aa 
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X. :tv>'Xhux. mnmxhu:^. nmmxhux. mm^^hu 

=E y ^ U-±)VtKW-. -ifs') u-'t)VtjiW. ^^^frL#. 

b hit^^m(D^^9^mmuiJiW^^wm\zm\ti^^ti)^x^. mmm 

n2, 4, 6, 8, 1 0. 1 2, 1 4. 1 6. 1 8, 2 0, 2 2. 2 4, 
26. 28, 30. 32. 34, 36. 38. 40. 42. 44. 46, 

4 8. 5 0, 5 2. 5 4. 5 6. 5 8. 6 0. 6 2 Xtt 6 4 JC^^n^ 

hV7sm^\^±.m^^^'^^^ >n^m.-^. ummn2, 4. e, s. 

10. 12. 14. 16. 18. 20, 22, 24, 26, 28, 30, 
32, 34, 36. 38. 40. 42. 44. 46. 48. 50. 52. 

5 4, 5 6, 5 8, 6 0. 6 2 X « 6 4 tC^ ^ n -5 7 5 / ^IB^J 

\zT^±xmmx^^o 

±.unm.7s h v:^m^\^±m^^m'r^^>n^m\zn-r^^w\t.. 
mm(Dy°u Y-zi-)v^m^^x. mm ($f sb< tit h£^^) izmmmx. 

jui(ii^<Dmmizit. mmmmm(Dmm<^iz^K>m^^n^tfLi$i^hrc'b 
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A<:/'JH~-7S?* (Nature 256, 495-497, 1975). h'J^t-VS 
t h BiMflaA-r U H — •v'fi^ffi (Immunology Today 4. 72, 1983) 
S.t;^ E B V - 7' U H — -7 ^?i( MONOCLONAL ANTIBODIES AND 
CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985)75: <i: ft it (^fi^ 

-':^mtfii$^^'D< ^Tctbiz. -':^mm,i^(Dmmm iMm^fffB 4,946,773 
10 ±ffBtrL#:^ffiiiT, t (Dm^T. h u xm^f^±m^^^r ^ ^ > /-^ ^ M 

Xhl/X, -faaXhl/X, ^^Xhl/X, :^y>7;M/ 

miiVTit. ^^^^^^^ ^-^mi^mmm(Dm^mmizm^x'r^ z.iiiz 

m^(D±mi)^^mm^^ >/'^^n^j^i\sLT^:fjmx$>tn^!i^\,zmm^n 

25 xitmm^^ i^'-^mi^mmizmxv. mmmmm<D^m - mmtn^ 

33 


wo 01/06006 


PCT/JPOO/04862 


fji^m^^ ^-izmAv. m^^ ^-^mmrjim^mm\zmxi^T. m 
/-^ m <D ^m, iz m n ^ m ^ - ^ ^ ^ — ^ t V X it . m^i:£. 

10 IMPACT-CN System (?i±:E. col i strain ER2566. — :pTYBK pYB2> 

pYBlK PYB12 (B i o L a b s 1±)), VWi pET Expression System 
(?&^: Epicurian Coli BL21. ^^i/^ — :pET3 ->U— X(Novage 

15 ^*^'#frf e>n-5 (ae^^-r :7*^ u -of^ia^, (1994), 

Wi^SHliax^API. ^^#ailiK-fe>i5'- ( 1 9 9 8))o mifeA^S7> 

^nx\^'^^:&m^^u^^izxnt^o c: <h>&>'T#-5o ^ig^iifciS' >/t 

^mit, m^i:^. IMPACT-CN System ^mm Vtzm-^iZU^^ > \i— X (B 
20 i o L a b s %t) T , pET Express i on System^^ijffl lyft^-^izitHis Bind 
Resin (Novagentt) J: 0 ^tSlT # -5 . 

±f32^ii§?g(DDN A«, mrc. 'ptii< t^mx huxm^f)^m^t^n 
Th^>x>?x-^:/i^ ^m^^mr^^mmt: \^x\tm\zmM-^n^% 
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h ^ >::^i^jL-y^m^(Di^t]nzm^^^n^^^i$^-hLx\tt. mx 

5 it. M^W^^<olfjm.-^nx\^>^ PBIIOK VM* pIG121Hin (Plant J. Vol 
6, p271-282 (1994)) ^BMizm^^^ ^ ^ h^^X ^ ^ o ^ — ^mXT 

10 3}^n^;i/^)3i>t^-5, m^m^m^^cD^^ ^-<DmAmtvx\:Si. r 

fflv^s d (^y'jimmo^mf^kzfn hn-;i/, mm^ (i996)). 
15 iz^K)mt<si^o mxitt. ^^(Dm^. &sT<d^^ izvxnu^ ^ ^f)^x 

20 y'JUmmo^mmy'u hn-jv. ( 1996) )o ^tz. :=.>i?>. ^ 

ui^^m(owm m-^mm (i983)) tmmx^y^. 
2^^H^(Z) h 'y>7.z^x.:z,v^mm\z^^-r^%m^p^hvx\-t. jite 

25 Tt).j:<, m^(r>mm\z^>>cx. m^. ^m, p^u^^d 
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5 (Di^m 

y ^ u — zf ^Mi^it. Mimura fEi^^V^MLVfz Bruguiera 

sexangula (Dmm^^mm.M (J Plant Res Vol.110, p25-29 (1997)) 
^m^^Tzo CCDl^mmMit 1 0 OmMCDNaC 1 ^ ^ tf A A igfife ^ ffl , 
5 0 0 m 1 7 1 2 0 m 1 ©^MT. 2 6 r , Ht Bff T S ^ i: -5 

10 ^*(70rpm)b:feo >^n-Zf<D c D N A ^ ^ ^ y ^) — d 

l/i> i^ATfC^T^JliTtf o :^Co ^-r, Ostrem S © 
(Plant Physiol Vol.84 D1270-1275 (1987) ) tct*^ o T^m R N A 
?&i*tBL/, vlilT&^e. 01 igotex-dT30<super> (H — -fb^tt) ^fflV^PO 
l y (A) +RNA^»MbfCo ttiSb^po 1 y (A) +RNA^S 
15 dcDNA^-^fi^L, AZapII (Stratagene tt) ^ J^^y T — i^^ 
^ ^-izmXVX c DN A^-C/^ -^mmLfCo AZapH Srffl 

U stratagene ^(D^^l^miZ^^^ tzo ^<0^^. 1 0 ^omiL^ u- 
>^"^trv>i^D-:/c DN A^-< U — ©m^tc^Ksb bfc, ^i^c. 

20 ^<Dm<Dm.±^!^'V$>^\^Jl^^y-^ (•7>^D — — S,Avicennia 
marina) > i/' 5^ > V (Sueada j aponica) , ::^";^t>^^ (Salsola 
komarovii), T^T.zf'yyh (Mesembryanthemum crystallinum) <D c 

D N A ^-r V — ^i^fji^-r ^r:i&(Dumzit^ti^ri(Dm^i^<Dm^ 

25 lC*3lt'5:^?*il^l^::^^*S:fflV>fco #^nfe c DN A^-f U 
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m^mi^r^ ;i <i:T, mm^mzmt^^ c dn A<&ii#t-§frMj^j:;5r&^ 

©NaC 1 ^^tS2 Y T^^cigia^ffl Vifco ;iOX^U-~>^^P?g$& 
10 ll®MSiJ^S6*)<hb, (DH5a, JM109. HBlOl, 

soLR) oNac 1 \ztir ^m^-^^^mmmm^^^i^t^o z.ti'b(D 

:kmmiitm^<D^-V$> O , tOYOBO tt^ Stratagene a^7&^ ^mSRSnx 
Vi^=b<7)T*^o DH5a. JM109, S. tXH B 1 0 1 « 1 2 0 0 m 
MONaC 1 ^^tS2 Y T^5^^ife±T. # L < ^ W/^^^PE* ^ tl -5 (D 
15 <D. D - — J^^K^fT^ 31 <i:;?>^nj^g-r* «9 , 1 5 0 0 mMcDN a C 1 T 
^©^W^^^^tCffllM^tl-So CiniC^b, S O L R« 3 0 0 mM(3DN 
aC 1 -e*L'<^W*^~ifll0J^n, 4 0 OmMcDNaC 1 -C^CO^^A^^ 

20 m^±mm^M<Dnmiimm^^^f}\zmfj^r£i^^z. ^it. jim(Dx^^j- 

=.>^^no ±'V$¥^'^izm^'T^$>^o Jir:>X. c D N A ^ :/ 5 U - 

^(omm.\i.\zm-^-r^ c dn aot.^ -ziy^ii. m^±mmtvx 

S OL R^fflVi. m^m^i^m<DN a C 1 mm^4 O OmMlC^^b, 

^ OiK^^iitCM-^t" -5 c DNA(7)X^ u— r. >i:/ 
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>'if U-':/RZ^^(Om(Dm.^mm(D c DN Ay ^ ':f^ 0 in 
vivo excision system (Stratagene tt) tCctt). pBluescript SK izM. 
^J2,^rzmx-SOLR^zmAl.rzo itfe^^Ati, ZAP-cDNA /Cigapack 
CloningKit (Stratagene *t) ©^51 ^^{Ct^o Tfr^'d: o feo 
•7>if 0<-yRDC^C7)^tfe(^:^^M«^© c DN AA^mX^tltzS OL RO 
4^75^ e>imi4Mil(^ c DN AA^mX-^ntc S O L R^iS^-r'5^cJ6tC2|5: 

•7>i/D-:/S:tx^(Dft!i©]^^ffii^o c DN AHi^mA^nrc s o 

L R <£r 4 0 0 mM®N a C 1 , 5 0 jti g /m I <3D;^7:^T-r v 50u 
g/'m 1 ©T>tf i^U >, 0. 0 5 mM© I P T G Sr-^tf 2 Y Tl^5ci§ 
ifet'fllMb. 2 0mm. 3 7t:-eiS«L;^Co il©^^T# 6 tlfc 3 P - 

<OBM. Bruguiera \Z^\,^T. mm.iif)^^it^ tlfz 1 6 8 m<D ^ a - > 

^mni^rzo ■^(Dm<Dm.^m.!^<D c dna^-t >^^'j-/&^*#A$n7t?^ 
Mmm±mmizii\^^Thi^i^m^<Dmmmi!)^mit^nrz^n->(Dm^^ 
iz^pji^rco ^ti^<D^ a — xDft'izitisfi^jt^aymmx'^M^^mmmi^ 

e>^±TSOLR{;:M»ALfco ^fz\Z% ^nfz^nm.^'ilif-\X. 5 Of 
g/m 1 (7):^7:^-7-r 5 0 f g 1 (D T > tf v' U > , 0. 0 5m 

5 M 1 •t-D:^it^v V Lfzo m^^m< ^xm^vtcm. 3 7x:x-'m.m 

^VfCo ZKD^H, Bruguierac DN A ^-r U — fCiS^iTf^ 3 0 O 
D->{cB^e>;6>/j:»:^14(Df6]±;0^^5i|g$nfec f^^^J^LT. ge^ij# 
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izmTo 'Alz. do 3 0 ^ p — >{c^A^n;t c DN AWlgSiB^J^ 
Thermo Sequenase Cycle Sequencing Kit (Amersham It) Rt^' DNA 
— ^>1t— L I C - 4 0 0 0 L (LI-COR) ^fflV^, mm.^<D^ 

cDNA$2 3<@, mmm^SiZmVftcDNA^ im. Ba^J#-^5{C 
T^Vfz c DN 2 m. @B^J#-% 7 {3^ c D N 2 flS, i2^ij#^ 
9 iZTTiVrz c DN A^ I m. SE^J#-^1 1 tC^L^c: c DN A<£r 1 fll, iS 

10 m^m siz^LtzcDNA^ imm^iyfzo 

^rc\s]miZl.X. 7-C 7.-:f'7 > h^^^itMmm^ 1 5 , 17, 19, 
3 5, 6 3 {C^L^ c D N A^, p<> V «I2^J#-^ 2 1 . 3 

7, 3 9, 5 1, 5 3, 5 7 td^b^ c DN A^, k >^ H SB 

^|J#^2 3, 25, 41, 47, 49. 59, GltC^L/tcDNA^S:, 
15 k;i<'4^i$'*Vx;&ie>JigS^J#-^2 7 , 29. 31. 33, 43. 45, 5 

5 iz^vTz c DN A^. -^n^nm^i^rzo 
B L AS rmm^^mzfo^^A^m^^. zn^ho^DN A7!)in- v-r 

^7 y$^mmt Swiss protein. P I R^(D^—^ ^ — X<^\zmm^ 

^Xibntzo "t^-Q. 2p:|i^Bj#etlz:© c DN AT&t^- KT'SfrMc^ 
^ >/^^M (^Ta y ^it, 141) <£'7>^U>(mangr in), 
;i (Djie^^m a n g 1 t^ig L^o T > U XD^ti^^O^ 

^^li*/^, 1 6. 4 2, 6 5. 8 7. 1 0 9. 1 4 2 # B O T ^ 7 ®? 
25 tCi^Jhn \^>. "^tz. 1 6, 3 5, 4 9#BCDTSy^lC>^:*-— 
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Tz. (El 2 )« 

gB^J#^4 {C^^n-ST^ y ifgS^JfS Arabidopsis thaliana (D t- 
complex polypeptide 1 (pir JN0448) i: ^ 9 0 % 1^1 14 ^ W b . 
@e # 6 \Z7n^ fx ^ y RicUus communis (D 

Metal Iothionein-1 ike protein TYPE 2 (EMBL L02306) <h*U8 0%<7)ffi 

m^^mi^r^io mmm^8\zm•^n^r ^ ymmmu Homo sapiens <d 

RubB-like DNA lielicase (AB024301) 3 % Offil^ti L/;to B2 

^J#^ 1 0 fC^$ tl-Sy ^ y i!BH^J« Rat tus norvegicus © Ribosomal 
protein S29 (pir S30298) 4 5 % CD If ^ W L ^ o ge^'J#^ 1 2 
\Z7Ti^tl^T ^ J i?62^J{i Zea mays © Elongat ion factor eEF-1 alpha 
chain (pir S66339) 0%Offi|^tt^WL;^, iB^J#^ 1 4 

^ tl -5 7 ^ y ^ @a Schi zosaccharomyces pombe CD cdc21 (pir 

S26640) i^tJ 7 0 %(Z)4ai^14^Wb;^c. gB^J#^2, 4, 6, 8, 10. 
1 2 X« 1 4 {C^LfeiJ' >/ti7M^^n^'n=i- Kf-SSB^JS^ 1,3. 
5. 7. 9. 1 1 X« 1 3 tc^^n^ c D N AfS. ^E^fC;*cSiMcDB^ 

^ ^ tf n I. i ^ #1 p © ^ 14 §i r s ^ w f -5 CD <h # ^ , e> n >5 o 

B2 Arabidopsis thaliana (D F13011.15 gene product ( gp 

AC006193_15) B%(Di(^m^^mVtZo SB^JS^ 1 8 ^ ^ n -5 

7 Ts-f^ y ha^CDT^y^BH^iJfi Arabidopsis thaliana CD H+- 
transporting ATPase (EC 3.6.1.35) 14K chain (pir T01087) t 7 8 % 
®ffl|pH4S:Wb;^, SB^J#^2 0{C^$n§T<y^y^>hfi5l5CDT5 
y ^SS^iJfi Arabidopsis thaliana <D 40S RIBOSOMAL PROTEIN S20 
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(pir T12992) t 9 1 % (D^m^^^^ VtZo 2 2 iZ^^ tl^ 

>V^^M<DT^ y Wt^^Wt Atriplex canescens <D ozone- 
inducible protein (prf 2316438B) L6 3%(D+a|5H4<£WL;^. Se^U 
#^2 4 iZ ^ ^ n ^ :t \^ ^ ^ m CO r y Wt^m \t Arabidopsis 
5 thaliana (0 GIBBERELLIN-REGULATED PROTEIN 1 PRECURSOR 
(sp GAS1_ARATH) <i: 5 8 % IrH4 ^ W L , ie^J#^2 6lC^$ 
n ^ ::t t! \1 ^ m ^ <D 7 ^ y m^^\ iSi Vigna unguiculata <D ADP- 
ribosylation factor (gp AF022389_l) t. 9 9 % (D ffi |pHf ^ W U o SB 
2 8 iZTn^n^ >^m^<DT ^ y mm^\\^ Solanum 

10 demissum CD tuberization-induced protein (prf 2310431A) ii 5 6 % 

(D^m^^rnvtzo Be^'j#-^ s o {z^'^n^\:i)u^y'^->m^(D7 ^ y 

Wt^^lit Medicago sativa <D Enod93 protein (gp MSA248334_l) i 

6 9 xomm^^mi^fco g2^j#^ 3 2 ic^^ns lui^y-^i^m^o) 

T y m^^\it Oryza sativa (D 40S RIBOSOMAL PROTEIN S21 (pir 
15 S38357) t 6 9 %(D^mii.^m Vtc. iH^J#^ 3 4 d:^ $ tl ^ t 

y'^zy^^OT^ ySti5 3^JJi Mesembryanthemum crystallinum (D 
protein phosphotase 2C homolog (AF097667)<h 7 9%(DffiIoI'|4^WU 
ft o Mesembryanthemum crystallinum 0) protein phosphotase 2C 
homolog (AF097667)(t 79%©*a 1^ W b • 

Ribes nigrum <D pRIB5 protein (gp RNI7578_l) i 5 8 %(Dffi|BH4€r 

nAmmn 3 8{c^$ti'5>'^;>^>v'^i5i5®Ts y 

Mesembryanthemum crystallinum (D tonoplast intrinsic protein (pir 
T12439) t 8 4 Vfc. Ba^J#^ 4 0 ^ $ tl -5 ^ 

25 >V^^^<D7^ymME.mit Spinacia oleracea <D 
phosphoethanolamine N-methyltransferase ( gp AF237633_1) <i: 8 
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/^@2^JfS Selenicereus wittii (D phosphoenolpyruvate carboxylase 
(gpu SWI17843_1) t8 3 %(Dmm^^^LrCo @2^J#^4 4{C^$ 
n^}^)l=^:$^-7>'^M(D7^ / mm^Wit Arabldopsis thaliana (D 
5 putative chaperonin (gp ATAC021640_16) i: 8 4 % (Dffi H ft ^ W L 

r^o S2^j#-^4 6 iz ^ ^ ti ^ y ^ ^ (D 7 ^ y m it 

Arabidopsis thaliana © hypothetical protein T5F17.40 (pir T10653) 

^Tc. gB^'J#-^4 8 IZ^ n ^ :t tl ^ m ^ <D 7 ^ y mnS,m lit 
10 Glycine max <0 cysteine proteinase inhibitor (pir T07139) <h 6 3 % 

<D^mi±t:mvr:io se^'j#^5 o \z^-^n^:tt! \i>^^mmo:>7 ym 

S2 Arabidopsis thaliana <D nucleotide sugar epimerase-l ike 

protein (gp ATCHRIV73_7) 8 7 % (7) tS |pH4 ^ W b o S2^J#^5 2 
(r^^n^ '>5^^ > V "^S^CDT^ /^@a^ij« Arabidopsis thaliana 

15 (D putative protein (gp ATT20K12_12) ^57 % (D ffi |W| ft ^ W b 7^ » 
S2^J#-^ 5 4 iZ^-^n^iy^y^>VK7m^<D7^yWt^^\it 
Arabidopsis thaliana CD putative WD-40 repeat protein ( gp 
AC006569_14) t 7 8 % (D^m^^m Vfco B2^'J#^ 5 6 (C^ $ n ^ t 
Jl^^ ^^<D7 ^ y MM^Ht Medicago sativa (D cdc2MsE gene 

20 product (gp MSCDC2MSE_1) t 7 5 % 0) ^ m^^^ I. fc o E^"J#^5 8 
iZ^i^tl^zy^y^>V0m^<D7 ^ymmmit Arabidopsis thaliana 
(D putative protein (gp ATF17C15_9) ^39 % CDffil^ft^W bfe, IB 
mWtn 6 OiZ^-^n^:t:fj\:iS^^m^(D7^y it Nicotlana 

tabacum <D transcription factor E2F (prf 2601241A) <i: 6 6 %a)*B(^ 

25 ti^wb;^. mmmne 2 iz^:^n^^ij \^i^^m^(D7 ^ ymn&mit 

Arabidopsis thai i ana (Z) hypothetical protein T26B15. 5 (pir T02548) 
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^<DT 5. y WtlB^H'i Homo sapiens <D Homo sapiens cDNA FL J 10298 f is, 
clone NT2RM1001115. weakly similar to ENDOCHITINASE 2 PRECURSOR (EC 
3.2.1.14) (pir T02548) 3 0 % <D*g 1^14 ^ W b fc, 

5 mmm4 ^s{c::fefrt^"7>iy n-:/c D N A©^m 

Sea?U#^ 1 ('^b:^ c DN Aj&t/7 >i5^$n^ pBluescrlpt SK 

^mmmm ecori, Noti x-mmv. ^n^r^u-xyji^nn^mvrco 

CldTtt^n^^l kb(Z)8lrM-^^Daib, GENECLEAN Kit ( B I O 1 
0 la) -vmrnVtZo :Ln^ Ligation Kit ver2 SrfflVi, $ij 

10 mmm EcoRI. NotI T^glfLfc, ^Sf6;^^^^-pYES2 
(Invitrogen) izmxVfzo 'A\Z. cn^Xl/^hP>j^l/— V3>r*tc 
cfc D ^#(C#A U;feo BM^t Saccharomyces cereviciae YM4271 (C 1 

ontech^t) ^mmLTzo mmm^mmommzit^ ^ ji^^^ 
a s umi&xmmi^rcmnt^^mm^ 1200 hinkdn a c 1 ^^tr- 

UraSD^ite, RrXNaCI^^^y^cC^/^-UraSDig^tCffiM (DD 
^^i^OD 6 0 0 = 0. 1 ) 3 O'CTMi: ^ig^ L^Sio 24 

20 tCtiS^Mi^^OU V - 1 2 0 0 ^^Ijffl Lfco Jtti^t bT^i^ iJ'— -e* 

p Y E s 2 (D^^mxhrcmMiz-Di^^x^mmumn^n^rci. ^<z) 

25 ^Sg««J 5 3^ A'nJg««fflflS{C*5ttS^>i^n — y c DN A©^l& 

ga^'J#^ 1 iC^L/fe c DN A/&t/7 □ — - >y$nTli-5 p B 1 u e s 
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c r i p t S KSr$iJ|5gi?^X b a 1 , XholT^SfU, zn^T:fin 
GENECLEAN Kit (B I O 1 0 1 ) T^gibfco dtl^ Ligation Kit ver2 

(^?S)g*t) ^fflvi, mm^m^^ ^ - V B i i o i cemboj voie. 

p3901-3907(1987)) <D mmBm EcoRl, iiotl ^ ^ h izmX L fz. t# ^ tl 
WAL, iin^^;N*ni§#i|BJ}g(Nicotiana tabacumL. Cv. Bright Yellow 
xmitm^(D:^mx'^^o t ^ a /-^ ^ ^ yj ^ a iz 

Agrobacter ium tumefaciens EHA 101 ^fflVi, An (Plant Physiol 

Vol.79, p568-57o(i985)) td^A^o/io mw^mi^ n m mmm(DMim.ii 
(owmituTiz^'D izn^rz.mmmm^/'<nmmmm<Dti 

Lins-Mayer mmTM^mmmWim^'^mmV fz. cn^N a 
Cl^^O. 10 0, :SLZfl5 0mUtrj:^^oizm^Lrz4 5ml<D 
Lins-Mayer ^miz^tl^tl 1 m 1 (DWl-^X^^pLm^ . 2 6 X: 

xmiiomm^mt^Lrzo ^mmt^m. 7 b i 3 Bm(Dmmmm 

:/cDNA(D;6^^5t)fC, pBIlOl ^ ffl T G U S ilfe^ ^ A 

m4ti^i^^^^^t'^u^o\z. 7.^ u-->^^©j^mt#e>n}t c dna« 

^PAi^^U •>A{3#AL, Cin^^^'/N'n U — :7 5^^ -y^ifxzmvk'^'^tz. 
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m^<D:^f^X'$) :iZX'it. 7 ^D/ti^ 7^ U "^7 A Agrobacterium 
tumefaciens EHA 101 ^ffll^i, ffi#l«ffl8ax^AP^ (^^tUHfi-fe > - (i 

9 9 8 )) mm(D:^mizm-z>r:io j^K^j^^s^no (mmm <Dm^^<D 
mmitKifiz^v \zff^rzo ^mmm^j-^^^N a c i mm. i s o mM 

mMT (m : 1 emmym : smm) t^^l^o ^mmtihs 0 b^© 
mmi^<D^m^mm\^. ^tom^i^^mrnvrzo •x'^i^p-r/c dn a 

(D^^t)0\Z. pBIlOl^fflV^TGU S jt^5^$#A 

10 #11)0 g| 5 75^ e t) 6 j^j: J; "5 > X U - - > ^<DJ^m# e> n;^c c 
A^nAl^Tz^ /^umi^i^it. N a C 1 ^^TfC^oV^Tfe^, 

fc c DN A«*ii^#:W^;Ut*3(.iT'bil&J^tt^<k^^g&Wr-5 C <h;&««g 

IS ^ n ;^ o 

15 mmm? h i^xic^f-r '5"x'>^d — dna®^^ 

( 1 ) h 

ie^J#-^ 1 \Z^ I. fz c D N Af}^ ^ U — - > ^ nx ^ pBluescript 
SK ^^mA^tlfz SOhR^5 0fjLsyml<Dtl:^'T^zy>. 5 0 fi g 
/m 1 <7)T >tf V U 0. 0 5 mMO I P T G $r^tf 2 YT^#^flfi 

pBluescript SK ^^mX^ntz S O L R tdO ViT 'fe ISHtT^C^W^ffo ;t . 

c D N A«imtt<&5^ib-r^^tg^^-r^ ;i «h;0^^5t^^^ 

25 ( 2 ) ^MffiX h U7. 

Sa^'J#^ 1 iZTT^l^fc c DN A-fy^^ n — -> nx^^^ pBluescript 
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SK ^^mA^nrz SOLR^SOm g/m 1 (D:fJi-T-( sous 
/m 1 <7)7 > fcf '> U >, 0. 0 5 mM© I P T G 2 YT^#:i^ite 

^i^mi^. 8 0 OmM© 2 YTI^^il^ig^tc 2 5^1 T-DX^^y h b 

/Sic M#:7{)^'^< 3 7 x:x-m.mmvfzo ^(D^^^^m 

( 3 ) m^x h V7s 

g5^J#-^ \ \Z^\^tLcT>n Kt)^^ U — ZLy ^^nx\^^^ pBIuescript 
SK S OLR^5 0Mg/ml(Z);tJ:h-7'r>'>, 5 

m 1 CDT > tf U 0. 0 5 mMCD I P T G ^^tr 2 YTM#:^ifeT 
^^iim^tC^^C-SSTi^^L, ;in^ 2 YT?S#:^Sfil? 5 0 0 0 c e 1 

1 ^ / 2 h 11 \ \zu^ ^o\z^m\^fzo x^y ^^=L-znz 

Lfco mmmo:>mi^mmm(D-^ (2 5 u i) ^mm.i^. solrsts 

OugXml<Dtl'^^^->>. 5 0 w g/m 1 ©T > tf U >, 0. 0 
5mM(7)I PTG^^t^2 Y T m^i^miZ X7i^ y hLfc. it^i LT^ 
^^—•V$>^ pBIuescript SK ^^mA-^ tlfz S O L R iZ^ l^^X ^mmu 

y ; 17-86) >^$tlfey^X$ K^^M 

LfeP C R Srfi^^ •7>^U >«/hatgm^ <i:#;^ ^ tl^ 

(mangrin core) iZ > y AtH^mO'^A^U^^fZo y'^^T — iz 
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iB^J#^ 6 5 T^^n-S 5' - GCTCTGAGAACCGTCTAGACTTAGATGAAGGTG 

- 3' i&zfmmmne6-vm-^n^ s' 

TCTCTCGTTCATCTCGAGCTATTACAGCTC- 3' ^m^^fZo <b (D ^ — 

(i, mangrin core ^m^u \i y^BLXS^^ ]tn Y y . ^^\Z^<D^m\zm 

5 mmm (xbai, xhoo h^niM\.rzii-^rc'^-^m^'^^^^o\zm.m^ 

L^;^ct)C^Ta5'5oPCR{C«.DNA>J^'J ^ - -if b T , Takara Taq (M 
g2 + free buffer) (SSjt) ^ffl^^^o PCRSliS?Ktt, ^{^<Z)Ay 
:7T-t3pl:*U, MgClg^l- OmM. MnClg^O. 5mM, d 
NPT Mixture ^0. 2 5 m M t T^j: -5 0; "5 ^ in b » CintCl^y'^-r 
10 T — $:-en-6n, 2pmo 1/1 Om 1> 5^>yi^— KDNASrl Op 

g/1 om 1 ^o\ziiWA.r^o Km(Dm.m.^^\t 9 2 "c^ 3 0 
50t:^30#, 7 2 "c^ 9 0 #<i: i^jp^ 3 0 miii 0 jg-r 

mangrin core tc: ^ > iS^ A fcj:^M7&^*# A $ D N A »f $ # 
:^'o t#^n;tDN A^it^ Xbal Xhol T^Sfrb, ;in ^ 6 b d?) 
15 Xbal RD^' Xhol -e^gff b:fe^i7 ^- (pBluescript SK) {::i5^P — 

b^o Zin^ S O L R {C^A b. 4 5 0 mMON a C 1 ^^t^l^^JSdtfe 

±T<7)^w^jg^<i: brcafe^fTVi> mmmm\z^mifi^\^x\^^^\z% 
^^f)^tD>^-r. mMm\^±miit^mm. hi^<it^if^nrz^m mangrin 

core ^ilfebi/bo n^ntci^ n — >~miZ'D\,^Ti^mnS.m<Di^^V. 
20 XJi?-;/ h5=-7. h {3T®^14[B]±fiH4$i?ffibfCo ^CD^:^> EI9tC^-r 
2^D — > (c-52, c-80) (7)^Si2^J b T 

d i:*>*Bj e);0MC7^d:o ;feo C(D-5-^, c - 8 0 «T 5 / ^Se^J (d^M 
•^^±CX^Ki. :Ltl^^ mangrin core (DUm^^itrnm^Mib ^^miZ 

25 mi oti^^'hBMi^^^fSij:oiz. mm:^ huxmi^m^^<Dmmi^±iz'h 
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tmmiz. mmMmi<z:hi^x c o 2 mm(Dm:kizj^^mtm.mitmM(D 
wmiznm^^h(Dx$>^o 
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m <D m. m 
5 cDN A^m^mmizmxi^. m^nrzmm^^mm^^^mm-/)^mm 

10 u --v^-r-s^^iSTaboT, c dna^-t 'j-a3fe(Ditii 

^^nfc^M c un A\z^ >^ h.umm^mxv. z.(Dmmc d n a<^ 
15 m^mmzmK\^. ^mmoc DNA(Ds*^^ft^«i;«9j^uvi^#TTie 

3 . ^i^T. h U'T.*^ it^mnTs h kX, i^jfiT. hl/X, -fSMX h 

i^j^xhux, ^e^txM/x, ^v>7.vv7.. m9\-U7. h \^ y.-. wl^ 
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5 8. W^JI 1 ~ 7 (DVi-mj&>tSt^CDX i!7 U — — > iT'^Jitr J; 0 # ^n-S 
KTSDN Ac 

^^::<.hi/X, ^j^xhu-T., :ty>xhux. iSl^l'^xhkx, 

15 N Ac 

>n^ni:$>^^ h^mm.h'T^m^m 8 ~ 1 0 (Dx^^-tnfj^t^mo^mm 

7. V VT.m'^^^.^'&L^^'^^^ y n^n-^n— A. 
1 2. m.^ifi . ^b;i/^ ( Bruguiera sexangla ) , t 4^ ^ T 
20 (Avicennia marina), 5^ ^ > y (Sueada japonica), ^ V ^ 
(Salsola komarovii) Xt^T^ 7^ ^ > Y- (Mesembryanthemum 
crystallinuin)TfeS d L^^^Wl t-T ^m^m 1 1 IE«©mi^^ h 

1 3 . e;Ta)(a)-'(c )(Z) -rnjo^ lamoiS' >Ai7M^ 3— Kf -sdn a., 
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1 4. g2^j#^ 1 iZ7ri-^ri^m.mm^imv < \tt(Dnm^n&m:z\tz.n 

1 5 . 1 4f3«cODN A h U > vx> h T^c^f^^TT A-f >^ U 

Sri:— K-r-SDN A. 

1 6. JEATc^)(a)~(b)<OVi-rtl;^>^fBife(D^ >/\°i^M$:3i - H-r-SD N 
Ac 

^OBfi^JCD-gB^U < fi^gP^^tfDN A, 
20 18. »^)<JS 1 7f2i!c(DDNAi:X h U >>?x> hT'cC^fl^T-r/N-ryj 
iS^-rXL, t^'D'>U< t.^m.7s V UXii5miBj±«tt^Wr'5:$' >A-^M 
^n— KT-SDN Ao 

1 9. J!^TcD(a)~(b)(D^i-m;&^fBm©i5' >A°i:7K^n- HT-SDN 
A. 

25 (a)Ba^J#-^6 (C^^n-STS y ^SB^J;^^ ^rj:^^ >Ai^® 

(b)S2^J#^ 6 tC^^n-S T ^ y ^@a^'J{c43ViT, l ^ L < ti|^<HcD7 
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mt^^yn^n^^- k-T'SdnAo 

2 2 . £^T©(a)~(b)a) Vv-rn;5^fB«©^ >A°^K:£:3- HT-5DN 
A. 

(a)BBa?!l#^8 {::^$n§T^ y ifgB^J;^^ ^ t^C ^ > A K 

f3i< thm:^ h U7.mi^\^±fsm^m-r^^y/^^m 

2 4. «^]S2 3IBm<^jte^S:«lfigT-5DNAi:X hU>>?x>h;5: 

mr^^ y/^^m^=2- h-t^dnao 

Ac 

(a)gH^j#^ 1 ofc:^$n-57^ ym^mi!)^ibu^i$^y/'%^m. 
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2 8. i^T©(a)~(b)©Vi-m:*^ISil^<D^ >/157M<&:3- K-r-SD N 
5 A» 

(a) @B^'j#^ 1 2 iz^-^n^y 2. ym^mA^^u^^y/^^m 

T ^ /m^^^^. v<{tii[m-^ fifty ^ ymmm^^^f^D . t^-^ 
10 2 9. ^mmm i\z7k-^n^m.^mn^v <\%^(Dm^m^m:5L\tz. 

3 0 . m^m2 QlBtfctOjie^^a^-r^DNAtX h U >vx> hT^C 
^ft^TTA'T y^)^^ XV. t^'D<>tL< ii%m.X h U7.ii»i4f6]±filttSr 

m-r^^yn^m^n — kt-sdnao 

15 3 1. JEAT©(a)~(b)<DVi-rn:0it2m©:$^ >/N°i7K^3- H-r-SD N 
A, 

(b) g2^j#^ 1 A\zm-^n^y ^ ymun\z^\,^x . i 

3 2 . gB^J#^ 1 3 \Z7ri-^n^m.mmm^V < «^©ffiMWSE^JX«c: 
n?>C^BH^JCD— gU^L < H^aU<£^ODN A. 

3 3 . ma^m 3 2 fB«<Djt^5^^tf eK-r-SDNAiiT. 1- U >vx > Kt^cC 

25 #-r^i$'>Ai57K^Il- KTSDN Ao 

3 4 . i^)lTO(a)~(b)<DVi-rn;J>^t3«!tCD:S7 >/\-^M^a — K-T-SDN 
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Ao 

5 <>t^< tfei^x h u 7.m^^±.m^^m'r ^ ^ > n ^ n 

3 6 . W^JS 3 5 IS«^a)iie^^lifiK-r^D N A i:;^ h^) >iyx.>Vf^ 

10 -5^5^ >/1i^K^n— K-r-SDN Ao 

3 7 . iiAT(0(a )~(b )(D Vi-rn;i»^IB^©3^ >A°^:7M^=i — Kf-SDN 
Ao 

3 9 . m^ms 8fEi^<Z)jte^^«|j^f -SDNAiX h U > ji > h T^j: 
Ao 

25 (b)BB^J#^ 2 0 5 y ^BB^JfC^t^T, l^b<«^j@(7) 
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4 2 . m^m4: 1 s5it(^)jt^^^&i^fiKTSDN At;^ h >J > :c > h fj: 
Wr'5^>A°^^K2:li-H-r'5DNA„ 

4 3. fi;T©(a)-'(b)<^)ViTn;il^^mo^ N 
Ao 

(a)Ba^J#-^ 2.2 {c*$n^7^ y i?BH^J;0^e)7:j:'5iS' >A°^S 
10 (b)S2?'J#-^ 2 2 (C^^nST S yg!iH^J{c*3liT, l^L<«^ja<7) 

15 4 5. m^m4 4mm(Dm.^^^mm'r^DN ALT. h V >>^:c.> 

Wr'§)^>A^K^Zi-K-r^DNAo 

4 6 . ii^T<^)(a)~(b)®Vi-rtl*^tB«^Oi$' >A^M^i3- H "T -5 D N 
Ac 

20 (a)SB^j#-^ 2 4 (c^^n-sy ^ y ^gea^'j^^^j^cC'S^' >/N°i7K 

4 7 . Baa?>j#^2 3 {c^^tis^siHa^ij^L < «-eoffi^iWBH^jx«:: 

4 8. f»3jc3S4 7 fSmOitfe^^^fig-r-SD N A i:X h 0 > x. > h 
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4 9 . I^AT(^(a)-'(b)(D Vi-rnJ&^SBilcCO^ >/1i^M^3-K'r-2)DN 
Ao 

(b)sa^j#^2 6 \z9^^n^7 ^ ym.w^m\z^\,^x. i \%^m<D 

5 0 . mmmn 2 5 tc^^n-st^siH^j^L < ti^(D*Hii6<jgB^jx«;i 
5 1 . m^m 5 0 i2«i<Djifeir^^^-r^D N A h u >':^3i > hj^j: 

5 2 . JK^TcO(a)-'(b)<7) Vi-rn;&^fe«(^^ >7t^57M^3-H-r'5DN 
15 Ao 

(a) iS^J#^2 Std^^n^TS y ®?BB>^J*^ e»fj:'2>^ >/1i^« 

(b) S5^J#^ 2 8{:i^^n^T^y ^iS^'J 43 T , 1 ^ L < «I^<H<D 

20 5 3. iB^j#^ 2 7 {c^^n-s^sea^ij^u < ii^o*aii6<jis^ijx«ii 

ri^(DUmo^~U^\^ < «^gB2r-^tf D N A. 

5 4. ^^JB5 3fe«(Djte^^^fifei-^DNAi;^ h U >>'a:> h;^ 

^f'S^^A^^M^n-K-rSDNAo 
25 5 5. JBilT<D(a)~(b)(DV^Tn:6^BemOi§' >A^M^Zi— K-rSDN 
Ao 
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(b)g2^j#^ 3 otc^^n^Ts y ^sa^jtd^oViT, i \%w.m<D 

5 5 6. SB^J## 2 9 fC^^n-SiiXiB^J^b < «^©ffiM6*JiB^JX«Cl 

n e» oga^j o — gu^ L < ^ o D N A o 

5 7 . 5 6 iSmOita^^mSife-rSDN A h U > >^ a: > h T^j: 

WT-5^>A'^M^3-H-r-SDNAo 
10 5 8. £ATO(a)'-(b)CDVi-rn;&^IB«cOi5^>A^'M^l3— Kf^DN 
Ao 

(a) ge^iJ#^3 2 iZ7f:-^n^7 ^ J mUWi-^ i^U^ ^ > n ^ M. 

(b) Ba^j#^ 3 2{c^$n§T5y fkun\zii\^^x . \^v< 

5 9. gB^j#^3 1 iz^-$ti^mm^n^L<it^(Dmm&o^m:scitz. 

6 0 . m^m 5 9 IBa^jt^^^a^jfe-r-SDN Ai:;^ h U >>?x > KtS: 
20 ^■r'&^>A°^'K^I3— KT-SDNAo 

Ao 

(a) B23?'j#^3 4 {c^^n-sT^ / mmm:^^ ^ ^ ^ > /"^ ^ n 

(b) ga^j#^3 4izm^ti^7 ^ y i?ga^j(c*3^iT, i \t^m<D 
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^#TTA< :/u ^^xv. ti^'D'pu< ii^mxv u7.m^\^Aim^^ 

(a) gaa^J#^3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0, 5 2. 
54, 56, 58, 60. 6 2 X « 6 4 fC ^ ^ tl -5 7 ^ y i^BB^J 75^ e> 

(b) gB^J#^3 6. 38. 40, 42, 44, 46, 48, 50. 52, 
54. 56. 58, 60, Q 2 X\t & A \Z^-^ tl^7 ^ J mMm\ZiiU 

6 5. gS^J#^ 3 5, 37. 39. 4 1. 43, 45, 47, 49, 5 

1, 53, 55. 57, 59, 6 1 X « 6 3 ^ ^ n >5 it»i2^J ^ U < 

6 6. S^Jie 5iem<Diie^;£;^fife'r'5DNA<hX h U >>?x> 

6 7. »5}c3H8~6 6 <Dt>'rn}6>s5«l^©DNA^ffll.i§::^:^#i!^<h'r 

X. '^mxhux. nmxhUT,. :tV>XhUX. msri^^xh UX. 
Mitux hux. mmE^x h U7.^^^mitn^ i xji 2 &.±<dx hux 
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5 7 1. um^^2\zm^n^7 ^ /mumhmn^ti^i 0 %\^j.±.<DT ^ 
7 2. un^^2\z^^r^^7 ^ ymiUm\zi6\^^x. i^v<\t.w^m(D 

7 3 . @33?'J#^4 l^^^n-ST S y ^@5^'J50^ ^U^^ >/\°^Mo 

7 4. @e^J#^4 lC:^$n^7^ y ^Se^J(C43ViT, l^U<«IICfll<D 

7 6. ^mn^&\z7^■^n^7 B ymw,m\z^\,^x. i^L<«ic<acD 

7 9 . sa^'j #^ 1 0 ^ $ n ^ T ^ y g?S2?'j ^> Tic ^ > A' « o 

8 0. g2^J#^ 1 0 tC^^tlST^ y ^Be3«JlC*3ViT, 1^L<«^<@ 
25 OTSym;«>^^^, eift^L<«#ilO$n;feTay^i5^J*^e./j:D, 55^ 
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8 3 . un^n 1 4 {c^$n§T$ / mmmf)^ ^ > n ^ no 
84. SE^j#^ 1 4 {::^$n^75 y ^ga^'jiccfetiT. imv<\tmm 

8 5 . @B^J#-^ 1 6 iz^-^n^y ^ y m^m7()^ ^ u ^ ^ > /-^ ^ 

8 6. i2^J#^ 1 6 (C^^nST^ y^SB^JfCcfeliX, l^L.<«i^® 

8 7. sB^j#^i 8 iz^^n^y ^ ymmmt}^iE>u^^ >/^^mo 
8 8 . i2^'j#^ 1 stc^^n-sTa y mi2^j{3*5ivT. i < it^m 
(Dy ^ ym^^x^. mw^^i^ KitHm-^ntzy ^ ywtMiimii^^tjiO . t)^ 

8 9 . ummn 2 0 ic^^n-sT 5 y^ss^'j^o^ ^>7^cj: -5^ >/ti^Mo 

9 0. ^mm^ 2 0 \z^-^n^y ^ ymum\z^\,^Xs ii^iy<\t^m 
(Dy ^ ymffi^K^k. mm^v<\^^ii\[-^nrzy ^ ymmm*-^^f^K> . 

9 1 . SB^j#^2 2 iz^-^n^y ^ ymmm7f)^,^u^^>/^^n<, 

9 2. gB^J#^2 2 »C^$tl-§)T^ y®?iS^JfC*5(.iT, 1 ^ V < ^t^M 

(Dy ^ ymA^x^. mm^v <ititm-^nrcy ^ ymmmA^iE>r<iiO . 
9 3. iH^j#^2 4iz^^ti^y ^ ym^^iib^^u^^ >/^^m> 

9 4. Se^J#^ 2 4 T a y ^BB^JfC:j3 ViT, 1 ^ < 
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<D7 ym^^x^. mmi§i^<\tnm-^nrc7^y^mmf)^ibuo. j^/^ 

9 6. m^mn 2 6 izm^ti^T s. ywtis&m\z^\,^T. isu<«^^@ 

10 0. iB^'J#^3 0 i^^^n^T^ y iSgB^J{C:feViT. l^b<tSic 
15 10 1. BH^J#-^3 2 {C:^$n^T^ y^@S^J;&>e>;^'5iS'>/1i:7Mo 

10 2. aB^j#^3 2 td^^n^r a y^ga^jic:*5ViT, i^L<«ic 
^©T5 y ^7&^^j5<:^, B^^L.< m-^im-^ ntc7 ^ y m^ni)^ ibf^Ki . 
ti^-D^i^f^K t. %m.x h \^xm'iSL[^±.^^^mt^^yn^m. 
10 3. B2^J#^3 A\z^-^n^r ^ y m^mis^ i^is.^ ^ > n ^ 

20 10 4. S5?iJ#-^ 3 4 IC^^n^T^ ymi5^J{C*3(.iT, 1 g L < «i!c 

10 5. i2^J#^3 6. 38, 40, 42. 44, 46, 48, 50, 
52, 54, 56. 58, 60. 6 2 X « 6 4 tC^^ n-5 T 5 y ifSfi^J 

25 ti^^u^^ yni7m.o 

10 6. ia^ij#^3 6, 38. 40, 42, 44, 46, 48, 50, 
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52. 54. 56, 58. 60, 6 2 X « 6 4 ^ $ n -5 T 5 / ^SB^J 

5 10 7. mMm? 0 ^ 7 2 (Di^^-rn^^t^mo^^ y/"^^ mz^^mizm^ 
10 8. m^m 7 3 - 1 0 4 (D\,^'rnt)^mm<Di$' y/^^^mz^i^mizm 
10 9. ^^^1 0 5x«i 0 emmo)^ >/'^^n\z<^^&^izm^-r^ 

10 ^i^o 

1 1 0. tfi^T&^^^y ^ D-::h;i.tit#:-ea5§ i^i|#m^:-r'§)M5i^3ll 0 

7 ~ 1 0 9 <Di^^ni()^mm(Dm.i!^o 

111. tt^JH 8-12 <D\,^-rnf)^$im<D^m7. hU7sMi^\^±m^^ 

15 112. m^mi 3-1 5 ®li-rn;O^IBi^®DN A^-^tf il <i:^#m«h 

113. fff^K^S 1 6-6 3 (^V^rnid^lBaODN A^^tf Ci^^mi 

114. 6 4-6 6 ©Viftlid^lB^OD N A^^t^ t ^^WLii 
20 T-S^^^— o 

115. «^3S 111-11 4<Di^^'rnm^m<D^^ ^ — ^m^ms^iz 
m^AT^ :iiiizjzK)^i^n^:iii^<^mfr^mmiSimmmo 

116. m^^ia75^\ mi^m^-c^}^ :i t^^Wiii-r^m^mi i 5ih 

25 117. ^3^^ 1 1 5x«i 1 6mm.<ommmmmm^^mv. mmn 
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1 1 8 - ^3KJS8 ~ 1 2 <D\,^mf)^mmo)mm7. h uxMm\^±mi^^ ■ 

1 1 9.W^3ai 3-1 5 (Dl/i-rtl75^tBflc<7)DN A^ai^*fflJ!aic:^AL> 
12 0 . W^JS 16-63 (DVi-m3{>^IE%<DD N A^*ti^$ffljlglc:#Ab, 

#M<h-r^ h ^ >x vol - «;/ ^^iitio 

12 1 .W^^ 6 4- 6 6 OVi-rn;{>^H2«l^<DDN A$1t#3J^jmiC#AL. 

15 12 2. mi^'m. 111-11 4:(D^^^'fni)^um.(o^c'^'-^m.^mmz 
12 3. h U7.*^\ it^mnT. hux. muT. h ut.. is^ax h 

UTs. mf^T. hVT.. hU'T.. :^V>XhlxX. J^^^X b l^;^, 

•eab-s CI t ^itmtTsw^Js 118-122 <D\,^-rtii3^um.(D h ^ > 

X X. — ^ ^it^o 

12 4. it^mmTs hUTsi)^. i^XNUXT^^Ct ^^mi-r-Si*^ 
1 2 3 IBife(D h ^ >X vx-u/ ^ffii^. 
25 1 2 5. ^^Jl 118-12 2 CDliTnji^fB^® h^VXv'x — ^yi^fifi 
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